It was shown in paper IV4 that this system of equations was convenient and effective for mixed electrolytes and that the important parameters were those for pure electrolytes.
Thus the results of this paper will allow calculations of mixed electrolyte properties at temperatures other than 25°C.
Eguations
The derivation of equations for enthalpy change with molality has been given in paper VII.
1 For our present purposes, including various valence types, an additional term (not used for NaCl) is sometimes needed and certain 1 rearrangements are convenient. Hence the derivations are given briefly below.
The total excess Gibbs energy is
where nw is the number of kg of solvent, m is the molality, R is the gas constant, T designates the temperature in oK, 2
~ is the osmotic coefficient, and y± is the activity coefficient.
From papers 11,2 and 111 3 of this series the equations for ~ and tny+ of a pure electrolyte are
Here zM and Zx are the charges (in electronic units) on ions M and X whilev M and Vx are the numbers of these ions in the
x . The term in S(2) is used only for 2-2 and higher valence types. Where the term in S(2) is omitted, the subscript to a is also omitted. 
I is the ionic strength,
and A¢ is the Debye-Huckel coefficient for the osmotic function given as
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where No is Avagadro's number, Pw is the density of the solvent and D the static dielectric constant of pure water, k is Boltzmann's constant, and e is the absolute electronic s~i), and C~x are adjusted for a given salt at .fixed temperature by a least-square fit of osmotic and/or activity coefficient data.
Equations (2) and (3) 
where H is the total enthalpy of the solution and H that of the components of the solution in their standard states.
The quantity L is related to G ex by the equation
Equations (1) and (6) yield for L,
The apparent relative molal enthalpy, ¢L, is defined as = Taking the appropriate derivatives of equations (2) and (3) as prescribed by equations (7) and (8), on~ obtains for ¢L the result
(8)
The quantity AH is the Debye-Hucke1 coefficient for enthalpy
where a w = (a~nV/aT)p is the coefficient of thermal expansion of water. At ZSoC, AH/RT = 1.1773.
A common type of enthalpy measurement is the heat of dilution. If this is reported for the dilution of solution containing one mole of solute from m 1 to m Z ' it is related as follows to the apparent molal enthalpy
The integral heat of solution of a salt MX is taken as the heat effect for the reaction (14) The enthalpy change for this reaction is given as o ~Hs = nlH l + nzH z -nlH l (15) which is found on rearrangement to be The temperature derivative of the activity coefficient is given, of course, by the derivative of equation (3) . This yields aR.ny+
The corresponding equation for the derivative of the osmotic coefficient is also readily obtained from equations (7), (8), and (17) or by a separate derivation from equation (2). v -. .J
Data for Apparent Molal Enthalpy
The data for heat of dilution for 1-1 aqueous electrolytes 5 were reviewed as of 1964 by Parker who also considered heat capacity and heat of solution data. For the solutions considered by Parker, most of our results do not differ significantly, but we did base our calculations on the original data. Our contribution is in the compactness of the results and their direct usefulness in calculating activity coefficients at temperatures other than 25°C.
In addition to the 1-1 electrolytes considered by Parker, we made a reasonable effort to consider most available data for higher valence electrolytes (but we do not pretend to have made an exhaustive search of the literature).
In some cases there are heat of solution results for various concentrations and these yield, in effect, also heat of dilution data. The treatment of these heat of solution data yield also the 6Ho of solution at zero molality.
. Thus, in discussion' of the results it is difficult to draw unambiguous conclusions.
The most important conclusion is that these temperature well. There are some heat of dilution data for 3-2 and 4-2 45 46 valence type electrolytes ' and preliminary calculations indicate that with appropriate values of a 1 and a Z the same form of equation will fit these data. We hope to present results for these higher valence-type electrolytes in a future paper. .,
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